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The common octopus (Octopus vulgaris) is an excellent candidate for aquaculture 
production however the development of its culture needs to overcome the high 
paralarvae mortality which points out to zootechnical and nutritional problems. 
Enhancing the knowledge on paralarvae digestive physiology could increase the 
possibilities to optimize the diet in order to improve the paralarval growth and survival.  
In the present study, the effect of feeding with Artemia enriched with marine 
phospholipids on digestive enzyme activity of octopus paralarvae from hatchling and 12 
days old paralarvae have been studied. 
 
Materials & methods 
The paralarvae were obtained from wild adult octopus captured in Tenerife coastal 
waters and maintained in the facilities of the Oceanographic Center of Canary Island 
(Spanish Institute of Oceanography). A total of 18000 paralarvae, 3000 per tank (6 
paralarvae/L) were reared during 12 days in 500 L cylinder-conical tanks, with a flow-
through seawater system. Green-water system was used (5·10
5 
cell/mL of 
Nannochloropsis sp, Phytobloom Green Formula®, Portugal). Paralarvae were fed with 
Artemia (Sep-Art AF, INVE Aquaculture, Belgium) enriched: control group with 
phytoplankton (Isochrysis aff. galbana T-Iso, supplied by easy algae®, Cádiz, Spain) 
and Nannochloropsis sp) and experimental group with Marine Lecithin LC 60® 
(PhosphoTech Laboratoires, France) (LC60). Each treatment was carried out in 
triplicates. Artemia was supplied 3 times a day at 0.5 Artemia/mL.  
Samples of 15 paralarvae from hatchling, control group and experimental group were 
collected in triplicate from each treatment. Individuals were cold-anaesthetized and 
homogenized in distilled water. Then the extract was centrifuged and the supernatants 
used in the different assays. Protein concentration was analyzed according to Bradford 
(1976) to report the activities per g of protein. The optimal pH for protease activities was 
determined using Universal Buffer (Stauffer, 1989). Alkaline protease activity was 
determined according to a modified method described by Sarah et al. (1989) using 1% 
casein as substrate. Trypsin activity will be determined following the modified method 
described by Charney and Tomarelli (1947), using BAPNA (Nα-benzoyl-Larginine-4-p-
nitroanilide hydrochloride) as substrate. Chymotrypsin activity was assayed according to 
Delmar et al. (1979), using Succinil-Ala-Ala-Pro-Phe-p-nitroanilide (SAAPNA) as 
substrate. One unit (U) of activity will be defined as the amount of enzyme liberating 1 
μmol of product per min under the conditions described above for each enzymatic assay. 
 
Results and discussion 
 
The optimum pH profiles for protease activities varied markedly and showed a 
maximum at pH 6.0 for acid proteases and pH 9.0 for alkaline proteases (Figure 1).  
Paralarvae from control treatment as well as from LC60 treatment, showed increased 
total acid and alkaline proteolytic activity levels in comparison with hatchling levels (P < 
0.001) (Table 1). Chymiotrypsine activity also increased in 12 days old paralarvae (P < 
0.01) respect to hatchling levels while trypsin activity maintained the hatchling levels (P 
> 0.5). 
On the other hand, acid and alkaline total proteolytic activity of Control and LC60 
treatments showed no differences. Trypsine and chymiotrypsine activities were also not 
different between both experimental groups.  
Fig. 1. Effect of pH on enzymatic activity (U mg protein
-1
) of acid (pH 7-12) and 
alkaline (pH 3-6) proteases of the O. vulgaris paralarvae. Vertical bars show standard 
deviations.
 
Table 1. Acid and alkaline proteases (U mg protein 
-1
), trypsin and chymiotrypsine (mU 
mg protein 
-1
) activities measured at optimum pH in O. vulgaris paralarvae. 
 
Hatchling Control LC60 
Acid proteases 0.25 ± 0.39 b 1.47 ± 0.02 a 1.62 ± 0.10 a 
Alkaline proteases 1.28 ± 0.22 b 1.74 ± 0.13ab 2.08 ± 0.53 a 
Chymiotrypsine 14.22 ± 1.14 b 51.01 ± 7.15 a 48.11 ± 16.52 a 
Trypsine 8.77 ± 0.70 10.09 ± 0.53 11.06 ± 2.87 
Data are presented as means ± S.E.M. 
Conclusions 
Acid and alkaline proteases and trypsine activities were strongly influenced by 
paralarvae age. However the presence of marine phospholipids in paralavae diet did not 
increase the specific enzyme activity of total proteases, trypsin and chymotrypsin.  
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